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3UBMITTED TO 0ROCEEDINGS OF THE .ATIONAL !CADEMY OF 3CIENCES OF THE 5NITED 3TATES OF !MERICA
)T HAS OFTEN BEEN ARGUED THAT THE SPECTACULAR COGNITIVE CAPACITIES
OF HUMANS ARE THE RESULT OF SELECTION FOR THE ABILITY TO GATHER
PROCESS AND USE INFORMATION ABOUT OTHER PEOPLE 2ECENT STUDIES
SHOW THAT HUMANS STRONGLY AND CONSISTENTLY DIFFER IN WHAT TYPE OF
SOCIAL INFORMATION THEY ARE INTERESTED IN 7HILE SOME INDIVIDUALS
MAINLY ATTEND TO WHAT THE MAJORITY IS DOING FREQUENCYBASED
LEARNING	 OTHERS FOCUS ON THE SUCCESS THAT THEIR PEERS ACHIEVE WITH
THEIR BEHAVIOR SUCCESSBASED LEARNING	 (ERE WE SHOW THAT SUCH
DIFFERENCES IN SOCIAL LEARNING HAVE IMPORTANT CONSEQUENCES FOR THE
OUTCOME OF SOCIAL INTERACTIONS 7E REPORT ON A DECISIONMAKING
EXPERIMENT WHERE INDIVIDUALS WERE lRST CLASSIlED AS FREQUENCY
AND SUCCESSBASED LEARNERS AND SUBSEQUENTLY GROUPED ACCORDING
TO THEIR LEARNING STRATEGY 7HEN CONFRONTED WITH A SOCIAL DILEMMA
SITUATION GROUPS OF FREQUENCYBASED LEARNERS COOPERATED CONSID
ERABLY MORE THAN GROUPS OF SUCCESSBASED LEARNERS ! DETAILED
ANALYSIS OF THE DECISIONMAKING PROCESS REVEALS THAT THESE DIFFER
ENCES IN COOPERATION ARE A DIRECT RESULT OF THE DIFFERENCES IN INFOR
MATION USE /UR RESULTS SHOW THAT INDIVIDUAL DIFFERENCES IN SOCIAL
LEARNING STRATEGIES ARE CRUCIAL FOR UNDERSTANDING SOCIAL BEHAVIOR
COOPERATION | INDIVIDUAL DIFFERENCES | CULTURAL EVOLUTION | PERSONALITY
| DECISION MAKING
)NTRODUCTION
"DRVJSJOH JOGPSNBUJPO BCPVU PUIFST JT B QSPNJOFOU GFBUVSF PG
UIF IVNBO CFIBWJPSBM SFQFSUPJSF 	
 0CTFSWJOH UIF CFIBWJPS PG
PUIFST DBO BMMPX JOEJWJEVBMT UP JNQSPWF UIFJS PXO LOPXMFEHF BOE
TLJMMT CVU JU DBO BMTP CF JOTUSVNFOUBM JO BOUJDJQBUJOH IPX PUIFST
XJMM CFIBWF JO GVUVSF TPDJBM JOUFSBDUJPOT $MVFT UIBU IFMQ UP QSFEJDU
IPX PUIFST XJMM CFIBWF DBO BMMPX GPS CFUUFS DPPSEJOBUJPO PS GPS
CFJOH BCMF UP PVUTNBSU PUIFST GPS QFSTPOBM HBJO 	 
 *OEFFE UIF
BCJMJUZ UP LFFQ B NFOUBM UBC BCPVU UIF QBTU BDUJPOT PG PUIFST IBT
CFFO QVU GPSXBSE BT POF PG UIF NBJO NFDIBOJTNT UIBU BMMPXFE GPS
UIF FWPMVUJPO PG DPPQFSBUJPO JO IVNBOT 	 

5IJT GPDVT PO TPDJBM JOGPSNBUJPO DPNFT XJUI B TQFDUBDVMBS
DBQBDJUZ UP JNJUBUF *NJUBUJPO BOE PUIFS GPSNT PG TPDJBM MFBSOJOH
HPWFSO UIF TQSFBE PG JOGPSNBUJPO CFUXFFO JOEJWJEVBMT BOE BSF
UIFSFGPSF BU UIF CBTJT PG DVMUVSBM DIBOHF *OEFFE JU IBT CFFO
BSHVFE UIBU UIFTF NFDIBOJTNT PG USBOTNJTTJPO VOEFSMJF B QSP
DFTT PG DVMUVSBM FWPMVUJPO XIJDI JT JO NBOZ XBZT BOBMPHPVT UP
HFOFUJD FWPMVUJPO 	
 4PDJBM MFBSOJOH IBT BMMPXFE IVNBOT UP
SBQJEMZ BEBQU UP BMM LJOET PG FOWJSPONFOUBM DJSDVNTUBODFT BOE JT
VMUJNBUFMZ SFTQPOTJCMF GPS UIF XJEF WBSJFUZ PG MBOHVBHFT IBCJUT
GPSNT PG PSHBOJ[BUJPO BOE TPDJBM OPSNT UIBU BSF GPVOE BDSPTT
DVMUVSFT 	
 #FDBVTF PG UIJT TPDJBM MFBSOJOH BOE JUT HSPVQ
MFWFM DPOTFRVFODFT IBWF CFFO UIF PCKFDU PG DPOTJEFSBCMF TDJFOUJGJD
TDSVUJOZ -BCPSBUPSZ TUVEJFT BOE UIFPSFUJDBM NPEFMT IBWF HPOF
IBOE JO IBOE JO SFTQFDUJWFMZ JEFOUJGZJOH UIF TPDJBM MFBSOJOH TUSBUF
HJFT UIBU QFPQMF VTF 	
 BOE EFUFSNJOJOH IPX UIFTF EJGGFSFOU
TUSBUFHJFT BSF TIBQFE CZ TFMFDUJPO 	
 BOE BGGFDU UIF PVUDPNF
PG DVMUVSBM FWPMVUJPO 	
 5IF GSBNFXPSL PG DVMUVSBM FWPMVUJPO
IBT CFFO TVDDFTTGVMMZ BQQMJFE GPS B SBOHF PG QVSQPTFT TVDI BT
VOEFSTUBOEJOH UIF TQSFBE BOE UIF MPTT PG UFDIOPMPHJFT JO IVNBO
TPDJFUJFT 	 
 BOE JOGFSSJOH UIF BODFTUSZ PG DVMUVSBM USBJUT TVDI
BT MBOHVBHF BOE QPMJUJDBM PSHBOJ[BUJPO 	

"MUIPVHI UIFSF IBT CFFO FYUFOTJWF GPDVT PO JEFOUJGZJOH UIF
SVMFT UIBU IVNBOT VTF UP MFBSO GSPN FBDI PUIFS UIF QPTTJCJMJUZ
UIBU QFPQMF NBZ EJGGFS JO UIF XBZ UIFZ MFBSO GSPN PUIFST IBT
MPOH CFFO JHOPSFE 0OMZ SFDFOUMZ TFWFSBM TUVEJFT 	
 IBWF
TVHHFTUFE UIBU UIFSF JT TVCTUBOUJBM JOEJWJEVBM WBSJBUJPO JO UIF
FYUFOU UP XIJDI QFPQMF VTF TPDJBM JOGPSNBUJPO BOE JO UIF UZQF
PG JOGPSNBUJPO UIFZ BSF JOUFSFTUFE JO 4PNF JOEJWJEVBMT GPDVT PO
JOGPSNBUJPO BCPVU UIF TVDDFTT PG PUIFST 	QBZJOH BUUFOUJPO UP CPUI
UIFJS EFDJTJPOT BOE UIF BTTPDJBUFE QBZPGGT
 XIFSFBT PUIFST BSF
POMZ JOUFSFTUFE JO UIF GSFRVFODJFT XJUI XIJDI CFIBWJPST PDDVS JO
UIFJS TPDJBM HSPVQ 	EJTSFHBSEJOH JOGPSNBUJPO BCPVU UIF QBZPGGT
PUIFST PCUBJOFE
 .PSFPWFS JOEJWJEVBMT UFOE UP VTF UIF TBNF
TPDJBM MFBSOJOH TUSBUFHZ BDSPTT EJGGFSFOU 	TPDJBM BOE OPOTPDJBM

DPOUFYUT 	
 )PXFWFS JU JT OPU DMFBS IPX UIF GPDVT PO EJGGFSFOU
UZQFT PG TPDJBM JOGPSNBUJPO NJHIU BGGFDU UIF PVUDPNF PG TPDJBM
JOUFSBDUJPOT
*O UIJT TUVEZ XF FYBNJOF UIF DPOTFRVFODFT PG JOEJWJEVBM
WBSJBUJPO JO IVNBO TPDJBM MFBSOJOH TUSBUFHJFT PO UIF PVUDPNF
PG DPPQFSBUJWF JOUFSBDUJPOT 'PS UIJT XF DPOEVDUFE B EFDJTJPO
NBLJOH FYQFSJNFOU UIBU DPOTJTUFE PG UXP QBSUT UIBU UPPL QMBDF POF
NPOUI BQBSU *O 1BSU  TVCKFDUT XFSF EJWJEFE JO HSPVQT BOE DPO
GSPOUFE XJUI B OVNCFS PG EJGGFSFOU JOUFSBDUJPO TFUUJOHT *O FBDI
JOUFSBDUJPO SPVOE UIFZ XFSF BMMPXFE UP WJFX B MJNJUFE BNPVOU PG
JOGPSNBUJPO BCPVU UIFJS QFFSTಬ QSFWJPVT CFIBWJPS BOE FBSOJOHT *O
1BSU  XF BTTPSUFE UIF TBNF TVCKFDUT JO HSPVQT CBTFE PO UIF TPDJBM
MFBSOJOH TUSBUFHJFT UIFZ IBE FNQMPZFE JO 1BSU  DSFBUJOH HSPVQT
PG TVDDFTTCBTFE MFBSOFST BOE GSFRVFODZCBTFE MFBSOFST 5IFTF
HSPVQT XFSF DPOGSPOUFE XJUI B DPPQFSBUJPO TFUUJOH JO XIJDI FBDI
TVCKFDU IBE UP EFDJEF CFUXFFO B TFMGJTI PQUJPO BOE BO PQUJPO UIBU
CFOFGJUUFE UIF HSPVQ 8F BOBMZ[F UIF PVUDPNF PG UIF JOUFSBDUJPOT
JO UIFTF HSPVQT BOE JOWFTUJHBUF XIFUIFS BOE UP XIBU FYUFOU
3IGNIlCANCE
7E REPORT ON A TWOSTEP DECISIONMAKING EXPERIMENT 4HE
lRST PART SHOWS THAT HUMANS DIFFER CONSISTENTLY IN THE WAY
THEY LEARN FROM OTHERS 3OME INDIVIDUALS ARE SUCCESSBASED
LEARNERS WHO TRY TO IDENTIFY SUCCESSFUL PEERS AND MIMIC THEIR
BEHAVIOR /THERS ARE FREQUENCYBASED LEARNERS WHO TEND TO
ADOPT THE MOST FREQUENT BEHAVIOR IN THEIR GROUP 4HE SECOND
PART REVEALS THAT THESE DIFFERENCES IN SOCIAL LEARNING HAVE IM
PORTANT CONSEQUENCES FOR THE OUTCOME OF SOCIAL INTERACTIONS
)N SITUATIONS WHERE PARTICIPANTS HAD TO CHOOSE BETWEEN A
SELlSH OPTION AND AN OPTION BENElTTING THEIR GROUP GROUPS OF
FREQUENCYBASED LEARNERS ACHIEVED CONSIDERABLY HIGHER LEVELS
OF COOPERATION THAN GROUPS OF SUCCESSBASED LEARNERS 4HIS IS
THE lRST CLEAR EXPERIMENTAL EVIDENCE THAT LEARNING STRATEGIES
ARE AN IMPORTANT DETERMINANT OF SOCIAL BEHAVIOR
2ESERVED FOR 0UBLICATION &OOTNOTES




































































WWWPNASORG   0.!3 )SSUE $ATE 6OLUME )SSUE .UMBER 




































































Submission PDF
&IG  #ONSISTENT INDIVIDUAL DIFFERENCES IN SOCIAL LEARNING STRATEGIES )N 0ART  OF THE EXPERIMENT  OF ALL INFORMATION REQUESTS FELL INTO TWO CATEGORIES
SUBJECTS EITHER ASKED FOR FREQUENCYINFORMATION IE THE DECISIONS OF ALL FOUR GROUP MEMBERS IN THE PREVIOUS ROUND	 OR THEY ASKED FOR SUCCESSINFORMATION
IE THE COMBINATION OF DECISION AND CORRESPONDING PAYOFF FOR TWO GROUP MEMBERS IN THE PREVIOUS ROUND	 A	 #LASSIlCATION OF INDIVIDUALS WITH RESPECT TO
THE FRACTION OF REQUESTS AN INDIVIDUAL TARGETED AT SUCCESSINFORMATION IN 0ART  OF THE EXPERIMENT )N EACH SOCIAL CONTEXT THE HISTOGRAM REVEALS A 5SHAPED
DISTRIBUTION MOST INDIVIDUALS HAD EXTREME SOCIAL LEARNING STRATEGIES EITHER REQUESTINGMAINLY SUCCESSINFORMATION OR REQUESTINGMAINLY FREQUENCYINFORMATION
B	 #ONSISTENCY OF SOCIAL LEARNING STRATEGIES ACROSS THE THREE SOCIAL CONTEXTS IN 0ART  OF THE EXPERIMENT &OR EACH CONTEXT INDIVIDUALS WERE CLASSIlED AS EITHER
FOCUSED ON FREQUENCY MORE THAN  OF THEIR REQUESTS USED FOR FREQUENCYINFORMATION	 OR FOCUSED ON SUCCESS MORE THAN  USED FOR SUCCESSINFORMATION	
4HE GRAPH DEPICTS THE  POSSIBLE COMBINATIONS OF FREQUENCY AND SUCCESSFOCUS ACROSS THE THREE SOCIAL CONTEXTS THE SIZE OF THE CIRCLES INDICATING THE NUMBER
OF INDIVIDUALS FALLING IN EACH CATEGORY 4HE INDIVIDUALS THAT WERE CONSISTENT OVER ALL SOCIAL CONTEXTS ARE HIGHLIGHTED CONSISTENT FREQUENCYBASED LEARNERS 	
IN ORANGE AND CONSISTENT SUCCESSBASED LEARNERS 	 IN PURPLE  OF THE  SUBJECTS 	 THAT REQUESTED INFORMATION IN AT LEAST ONE ROUND OF EACH
SOCIAL CONTEXT WERE CONSISTENT ACROSS ALL THREE CONTEXTS C	#ONSISTENCY IN THE NUMBER OF INFORMATION REQUESTS OVER TIME BETWEEN 0ART  AND 0ART  OF THE
EXPERIMENT SUMMED OVER ALL SOCIAL CONTEXTS	 AND D	CONSISTENCY IN TYPE OF INFORMATION REQUESTED BETWEEN 0ART  AND 0ART  THE FRACTION OF INFORMATION
PIECES REQUESTED THAT WERE USED FOR SUCCESSINFORMATION OVER ALL SOCIAL CONTEXTS	 )N BOTH CAND D THE SIZE OF THE DOTS INDICATES NUMBER OF INDIVIDUALS THE
SMALLEST DOTS REPRESENTING SINGLE INDIVIDUALS	 AND THE RED LINES REPRESENT LINEAR REGRESSIONS IN BOTH CASES 2   0  	
EJGGFSFODFT JO DPPQFSBUJPO DBO CF USBDFE CBDL UP EJGGFSFODFT JO
TPDJBM MFBSOJOH TUZMF
2ESULTS
*O 1BSU  PG UIF FYQFSJNFOU  TVCKFDUT XFSF EJWJEFE JO HSPVQT
PG GJWF BOE DPOGSPOUFE XJUI GPVS EJGGFSFOU JOUFSBDUJPO DPOUFYUT
JO SBOEPNJ[FE PSEFS 	OPOTPDJBM DPPQFSBUJPO DPPSEJOBUJPO BOE
FWBTJPO
 *O FBDI DPOUFYU UIFZ NBEF EFDJTJPOT CFUXFFO UXP
PQUJPOT GPS  DPOTFDVUJWF JOUFSBDUJPO SPVOET 5IFJS EFDJTJPO
SFTVMUFE JO B QBZPGG UIBU EFQFOEFE PO UIF UZQF PG UIF TPDJBM
JOUFSBDUJPO UIF EFDJTJPOT PG UIFJS GFMMPX HSPVQ NFNCFST BOE BMTP
JODMVEFE BO FMFNFOU PG SBOEPN OPJTF #FGPSF NBLJOH B EFDJTJPO
TVCKFDUT XFSF HJWFO UIF PQQPSUVOJUZ UP WJFX B NBYJNVN PG GPVS
ಫQJFDFT PG JOGPSNBUJPOಬ BCPVU UIFJS GFMMPX HSPVQ NFNCFST BU B
TNBMM DPTU XIFSF POF QJFDF PG JOGPSNBUJPO DPOTJTUFE PG FJUIFS B
QSFWJPVT QBZPGG PS B QSFWJPVT EFDJTJPO PG B GFMMPX HSPVQ NFNCFS
5IF GPVS JOUFSBDUJPO DPOUFYUT XF PGGFSFE BSF DPOTJTUFOU XJUI UIPTF
DPOTJEFSFE JO PVS FBSMJFS TUVEZ 	
 CVU IFSF XF GPDVT PO UIF
UISFF TPDJBM DPOUFYUT
5IF SFTVMUT PG 1BSU  GVMMZ DPOGJSN UIF FBSMJFS PCTFSWBUJPO UIBU
UIFSF BSF NBSLFE JOEJWJEVBM EJGGFSFODFT JO CPUI UIF BNPVOU PG
TPDJBM JOGPSNBUJPO UIBU JOEJWJEVBMT SFRVFTU BOE UIF UZQF PG JOGPS
NBUJPO UIFZ BSF JOUFSFTUFE JO 	
 " MBSHFNBKPSJUZ PG JOGPSNBUJPO
SFRVFTUT 	
 XFSF PG UXP UZQFT JOEJWJEVBMT FJUIFS SFRVFTUFE
UIF EFDJTJPOT PG UIF GPVS GFMMPX HSPVQ NFNCFST JO UIF QSFWJPVT
SPVOE 	IFODFGPSUI SFGFSSFE UP BT GSFRVFODZJOGPSNBUJPO
 PS UIFZ
SFRVFTUFE CPUI UIF EFDJTJPO BOE UIF QBZPGG PG UXP GFMMPX HSPVQ
NFNCFST 	TVDDFTTJOGPSNBUJPO
 'JHVSF B DMBTTJGJFT BMM JOEJWJE
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Submission PDF&IG  'ROUPS OF FREQUENCYBASED LEARNERS ACHIEVED HIGHER LEVELS OF COOPER
ATION THAN GROUPS OF SUCCESSBASED LEARNERS "ARS SHOW AVERAGE COOPERATION
RATES s  3%-	 OVER ALL ROUNDS OF THE SOCIAL DILEMMA CONTEXT IN 0ART  $ATA
ARE BASED ON  GROUPS OF FREQUENCYBASED LEARNERS  MIXED GROUPS AND 
GROUPS OF SUCCESSBASED LEARNERS 4HE 0VALUE SHOWN IN THE GRAPH REFERS TO A
4UKEY+RAMER TEST
VBMT XJUI SFTQFDU UP XIBU UZQF PG JOGPSNBUJPO UIFZ SFRVFTUFE
JO FBDI TPDJBM DPOUFYU *O BMM DPOUFYUT XF GJOE 6TIBQFE EJT
USJCVUJPOT JOEJDBUJOH UIBU NPTU TVCKFDUT DPOTJTUFOUMZ GPDVTFE PO
FJUIFS GSFRVFODZJOGPSNBUJPO PS TVDDFTTJOGPSNBUJPO 'JHVSF C
EFNPOTUSBUFT UIBU NPTU TVCKFDUT XFSF BMTP DPOTJTUFOU BDSPTT UIF
EJGGFSFOU DPOUFYUT BMNPTU UXP UIJSET PG JOEJWJEVBMT BMXBZT GPDVTFE
PO UIF TBNF UZQF PG JOGPSNBUJPO JO BMM UISFF TPDJBM DPOUFYUT
*O 1BSU   PG UIF TVCKFDUT UIBU IBE QBSUJDJQBUFE JO 1BSU
 XFSF BTTPSUFE JO HSPVQT PG GJWF CBTFE PO UIFJS TPDJBM MFBSOJOH
TUSBUFHJFT SFTVMUJOH JO  HSPVQT PG GSFRVFODZCBTFE MFBSOFST 
HSPVQT PG TVDDFTTCBTFE MFBSOFST BOE  NJYFE HSPVQT 	DPOTJTUJOH
PG JOEJWJEVBMT XJUI WBSZJOH TPDJBM MFBSOJOH TUSBUFHJFT
 BT B DPOUSPM
5IFTF HSPVQT XFSF DPOGSPOUFE XJUI UIF TBNF JOUFSBDUJPO TFUUJOHT
BT JO 1BSU  BHBJO GPS  DPOTFDVUJWF SPVOET CVU UIF TFUUJOHT
XFSF QSFTFOUFE JO B EJGGFSFOU XBZ 	TFF .BUFSJBMT BOE .FUIPET
GPS EFUBJMT
 'JHVSF D BOE E TIPX UIBU JOEJWJEVBM JOGPSNBUJPO
VTF XBT TUSPOHMZ DPSSFMBUFE CFUXFFO 1BSU  BOE 1BSU  4VCKFDUT
XFSF DPOTJTUFOU JO CPUI UIF FYUFOU UP XIJDI UIFZ SFRVFTUFE TPDJBM
JOGPSNBUJPO 	'JHVSF D
 BOE UIF UZQF PG JOGPSNBUJPO UIBU UIFZ
GPDVTFE PO 	'JHVSF E
 "QQBSFOUMZ TVCKFDUT TUVDL UP UIFJS TPDJBM
MFBSOJOH TUSBUFHZ GPS UIF POFNPOUI QFSJPE TFQBSBUJOH 1BSUT  BOE
 *O DPODMVTJPO UIF FYQFSJNFOU QSPWJEFT JOEFQFOEFOU DPOGJSNB
UJPO GPS JOEJWJEVBM WBSJBUJPO JO TPDJBM MFBSOJOH TUSBUFHJFT BOE UIFJS
DPOTJTUFODZ BDSPTT EJGGFSFOU DPOUFYUT BOE JU TVHHFTUT UIBU UIFTF
EJGGFSFODFT BSF TUBCMF PWFS MPOHFS UJNF QFSJPET
)FSF XF QSPWJEF B EFUBJMFE BOBMZTJT PG UIF FGGFDU PG HSPVQ
BTTPSUNFOU XJUI SFTQFDU UP TPDJBM MFBSOJOH PO UIF TVCKFDUTಬ CF
IBWJPS JO UIF DPPQFSBUJPO TFUUJOH 	TFF 'JHVSF 4 GPS UIF UXP
PUIFS UZQFT PG TPDJBM JOUFSBDUJPO
 5IF DPPQFSBUJPO TFUUJOH XBT B
TPDJBM EJMFNNB B TJUVBUJPO JO XIJDI JOEJWJEVBMT IBWF UP DIPPTF
CFUXFFO UIFJS PXO JOUFSFTU 	EFGFDUJPO
 BOE UIF JOUFSFTU PG UIF
HSPVQ UIFZ BSF JO 	DPPQFSBUJPO
 *O PVS FYQFSJNFOU DPPQFSBUJPO
SBJTFE UIF QBZPGGT PG BMM GFMMPX HSPVQ NFNCFST CVU DBNF BU B
DPTU UP UIF DPPQFSBUJOH JOEJWJEVBM "DDPSEJOHMZ JU JT BEWBOUBHFPVT
UP CF JO B HSPVQ PG DPPQFSBUPST CVU EFGFDUJPO JT BTTPDJBUFE XJUI
BO JOEJWJEVBMMZ IJHIFS QBZPGG JSSFTQFDUJWF PG UIF CFIBWJPS PG UIF
PUIFST "MTP JO UIJT QBSU UIFSF XBT TPNF SBOEPN OPJTF BEEFE UP
FBDI QBZPGG TP UIBU JU DPVME PDDVS UIBU DPPQFSBUJPO QBJE PGG CFUUFS
UIBO EFGFDUJPO 	TFF .BUFSJBMT BOE .FUIPET GPS EFUBJMT

"T TIPXO JO 'JHVSF  UIF HSPVQ DPNQPTJUJPO XJUI SFHBSE UP
MFBSOJOH TUSBUFHZ IBE B TZTUFNBUJD BOE TJHOJGJDBOU FGGFDU PO UIF
MFWFM PG DPPQFSBUJPO BDIJFWFE JO UIF HSPVQ 	0OFXBZ "/07"
'   1  
 *O QBSUJDVMBS UIF DPPQFSBUJPO MFWFM XBT
TJHOJGJDBOUMZ IJHIFS JO HSPVQT PG GSFRVFODZCBTFE MFBSOFST UIBO JO
HSPVQT PG TVDDFTTCBTFE MFBSOFST 	5VLFZ,SBNFS UFTU 1 

XIJMF UIF DPPQFSBUJPO MFWFM JO NJYFE HSPVQT 	NPTUMZ DPNQPTFE PG
JOEJWJEVBMT XJUI JODPOTJTUFOU MFBSOJOH TUSBUFHJFT
 XBT JOUFSNFEJ
BUF %VF UP UIF IJHIFS DPPQFSBUJPO MFWFMT BWFSBHF QBZPGGT XFSF
TJHOJGJDBOUMZ IJHIFS JO HSPVQT PG GSFRVFODZCBTFE MFBSOFST UIBO JO
HSPVQT PG TVDDFTTCBTFE MFBSOFST 	0OFXBZ "/07" '  
1  5VLFZ,SBNFS UFTU 1 
 5IFTF SFTVMUT TUSPOHMZ
TVHHFTU UIBU EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHJFT BGGFDU UIF
PVUDPNF PG TPDJBM JOUFSBDUJPOT
)PX EP UIF PCTFSWFE EJGGFSFODFT JO DPPQFSBUJPO MFWFM BSJTF 
0OF QPTTJCJMJUZ JT UIBU GSFRVFODZCBTFE MFBSOFST TJNQMZ IBWF B
TUSPOHFS UFOEFODZ UP DPPQFSBUF 0VS EBUB EP OPU TVQQPSU UIJT
JO UIF GJSTU SPVOE PG UIF JOUFSBDUJPO XIFO EFDJTJPOT XFSF OPU ZFU
JOGMVFODFE CZ TPDJBM JOGPSNBUJPO DPPQFSBUJPO MFWFMT EJE OPU EJGGFS
CFUXFFO GSFRVFODZCBTFE MFBSOFST BOE TVDDFTTCBTFE MFBSOFST
	SFTQFDUJWFMZ s BOE s 'JTIFSಬT FYBDU UFTU 1

 "OPUIFS QPTTJCJMJUZ JT UIBU UIF EJGGFSFOU DPPQFSBUJPO MFW
FMT BSF UIF EJSFDU SFTVMU PG UIF EJGGFSFOU TPDJBM MFBSOJOH TUSBUFHJFT
5P JOWFTUJHBUF UIJT JO NPSF EFUBJM XF [PPN JO PO IPX EJGGFSFOU
UZQFT PG TPDJBM JOGPSNBUJPO BGGFDU TVCTFRVFOU CFIBWJPS
'JHVSF B TIPXT IPX TVCKFDUT CFIBWFE BGUFS WJFXJOH TVDDFTT
JOGPSNBUJPO 	CPUI UIF EFDJTJPOT BOE UIF QBZPGGT PG UXP GFMMPX
HSPVQ NFNCFST JO UIF QSFWJPVT SPVOE
 4VCKFDUT XFSF NPTU MJLFMZ
UP TXJUDI CFIBWJPS 	GSPN DPPQFSBUJPO UP EFGFDUJPO PS WJDF WFSTB

JG UIFZ PCTFSWFE UIBU PUIFST BDIJFWFE TVCTUBOUJBMMZ IJHIFS QBZ
PGGT XJUI UIF PQQPTJUF CFIBWJPS *OUFSFTUJOHMZ UIJT FGGFDU XBT
FRVBMMZ TUSPOH GPS TVCKFDUT UIBU EFGFDUFE JO UIF QSFWJPVT SPVOE
BOE TVCKFDUT UIBU DPPQFSBUFE *O BEEJUJPO TVCKFDUT XFSF HFOFS
BMMZ DPOTFSWBUJWF JG UIF PCTFSWFE QBZPGG EJGGFSFODF JO GBWPS PG
UIF PUIFS CFIBWJPS XBT TNBMM UIFZ UFOEFE OPU UP DIBOHF UIFJS
CFIBWJPS "QBSU GSPN UIJT UFOEFODZ UP DPOTFSWBUJTN UIF PCTFSWFE
QBUUFSOT BSF DPOTJTUFOU XJUI TVDDFTTCBTFE MFBSOJOH BT JU JT PGUFO
JNQMFNFOUFE JO NPEFMT PG DVMUVSBM FWPMVUJPO 	 

'JHVSF C JMMVTUSBUFT IPX TVCKFDUT CFIBWFE BGUFS WJFXJOH
GSFRVFODZJOGPSNBUJPO 	UIF EFDJTJPOT PG UIFJS GPVS GFMMPX HSPVQ
NFNCFST JO UIF QSFWJPVT SPVOE
 *O UIJT DBTF UIF SFTQPOTF UP
JOGPSNBUJPO XBT TUSPOHMZ BGGFDUFE CZ BO JOEJWJEVBMಬT PXO QSFWJPVT
CFIBWJPS "GUFS IBWJOH EFGFDUFE JO UIF QSFWJPVT SPVOE TVCKFDUT
XFSF SFMBUJWFMZ MJLFMZ UP TXJUDI UP DPPQFSBUJPO 	 PG UIF DBTFT

*OUFSFTUJOHMZ UIJT TXJUDIJOH SBUF EJE OPU EFQFOE PO UIF TPDJBM
JOGPSNBUJPO UIFZ KVTU WJFXFE JU XBT UIF TBNF JSSFTQFDUJWF PG UIF
OVNCFS PG GFMMPX HSPVQ NFNCFST UIBU DPPQFSBUFE JO UIF QSFWJPVT
SPVOE *O DPOUSBTU TVCKFDUT XIP IBE DPPQFSBUFE JO UIF QSFWJPVT
SPVOE XFSF SFTQPOTJWF UP UIF JOGPSNBUJPO UIFZ SFDFJWFE 5IF
NPSF DPPQFSBUPST UIFZ PCTFSWFE BNPOH UIFJS GFMMPX HSPVQ NFN
CFST UIF NPSF MJLFMZ UIFZ XFSF UP DPOUJOVF DPPQFSBUJOH UIFN
TFMWFT "MUIPVHI UIJT MBUUFS QBUUFSO IBT BO FMFNFOU PG DPOGPSNJTN
GSFRVFODZCBTFE MFBSOJOH BT PCTFSWFE JO PVS FYQFSJNFOU JT RVJUF
EJTUJODU GSPN DPOGPSNJTN BT JU JT HFOFSBMMZ SFQSFTFOUFE JO NPEFMT
PG DVMUVSBM FWPMVUJPO 	  
 *O TVDI NPEFMT DPOGPSNJTN JT
UZQJDBMMZ NPEFMMFE CZ B TZNNFUSJD 4TIBQFE GVODUJPO JOEJDBUJOH
UIBU DPQZJOH B CFIBWJPS CFDPNFT EJTQSPQPSUJPOBMMZ NPSF MJLFMZ
UIF NPSF DPNNPO UIF CFIBWJPS JT JO UIF QPQVMBUJPO DBVTJOH UIF
DPNNPO CFIBWJPS UP CFDPNF FWFO NPSF DPNNPO PWFS UJNF
$PVME UIF EJGGFSFODFT JO DPPQFSBUJPO MFWFM CFUXFFO HSPVQT
PG GSFRVFODZCBTFE MFBSOFST BOE HSPVQT PG TVDDFTTCBTFE MFBSOFST
	BT TIPXO JO 'JHVSF 
 CF GVMMZ FYQMBJOFE CZ UIF SFTQPOTF QBUUFSOT
UP CPUI UZQFT PG JOGPSNBUJPO 	'JHVSF 
 5P JOWFTUJHBUF UIJT XF
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Submission PDF&IG  #OOPERATION RATES AFTER VIEWING FREQUENCYINFORMATION AND SUCCESSINFORMATION A	 0ROBABILITY OF COOPERATION AFTER VIEWING SUCCESSINFORMATIONABOUT TWO FELLOW GROUPMEMBERS AS A FUNCTION OF THE DIFFERENCE BETWEEN THE OWN PREVIOUS PAYOFF AND THE OBSERVED PREVIOUS PAYOFFS OF OTHERS ONLY INSTANCES
WHERE THE OPPOSITE BEHAVIOR WAS OBSERVED ARE INCLUDED	 "OTH AFTER COOPERATION BLUE CIRCLES AND LINES	 AND AFTER DEFECTION RED CIRCLES AND LINES	 INDIVIDUALS
WERE MORE LIKELY TO SWITCH THEIR BEHAVIOR IF THEY OBSERVED THAT THE OPPOSITE BEHAVIOR HAD YIELDED A HIGHER PAYOFF LOGISTIC REGRESSIONS RESPECTIVELY DF  
0   DF   0  	 B	 0ROBABILITY OF COOPERATION AFTER VIEWING FREQUENCYINFORMATION ABOUT ALL FOUR FELLOW GROUP MEMBERS AS A FUNCTION OF THE
NUMBER OF FELLOW GROUP MEMBERS THAT COOPERATED IN THE PREVIOUS ROUND )NDIVIDUALS THAT COOPERATED IN THE PREVIOUS ROUND BLUE CIRCLES	 WERE MORE LIKELY TO
COOPERATE AGAIN IF THEY OBSERVED THAT MORE FELLOW GROUP MEMBERS COOPERATED BLUE LINE LOGISTIC REGRESSION DF   0  	 4HE NUMBER OF OBSERVED
COOPERATORS DID NOT HAVE AN EFFECT ON COOPERATION RATES WHEN INDIVIDUALS DEFECTED IN THE PREVIOUS ROUND RED CIRCLES RED LINE LOGISTIC REGRESSION DF  
0  	 )N BOTH AANDB THE SIZE OF THE CIRCLES AS WELL AS THE NUMBERS INSIDE THEM	 REPRESENT THE NUMBER OF OBSERVATIONS $ATA ARE BASED ON POOLED RESULTS
FROM 0ART  AND 0ART  OF THE EXPERIMENT THE PATTERNS ARE SIMILAR FOR BOTH 0ARTS SEPARATELY SEE &IGURE 3	
&IG  3IMULATION OF THE EFFECT OF SOCIAL LEARNING STRATEGY ON COOPERATION
IN A SOCIAL DILEMMA #HANGE IN COOPERATION RATES OVER TIME FOR GROUPS OF
lVE CONTAINING ONLY FREQUENCYBASED LEARNERS ORANGE LINES	 OR ONLY SUCCESS
BASED LEARNERS PURPLE LINES	 ,INES REPRESENT AVERAGES OVER  REPLICATE
SIMULATIONS &OR BOTH SCENARIOS ALL POSSIBLE STARTING CONDITIONS WITH REGARD
TO THE INITIAL NUMBER OF COOPERATORS ARE SHOWN 4HE SOCIAL LEARNING STRATEGIES
USED IN THE SIMULATIONS ARE SIMPLIlED CARTOON VERSIONS OF THE LEARNING RULES
OBSERVED IN THE EXPERIMENT AS SHOWN IN lGURE 	
JNQMFNFOUFE TJNQMJGJFE DBSUPPO WFSTJPOT PG UIF PCTFSWFE MFBSOJOH
TUSBUFHJFT JO B TJNVMBUJPO NPEFM *O UIF TJNVMBUJPOT XF VTFE
UIF TBNF QBZPGG GVODUJPOT 	BOE QBZPGG OPJTF MFWFM
 BT JO UIF
FYQFSJNFOU BOE BTTVNFE UIBU JOEJWJEVBMT BSF FRVBMMZ MJLFMZ UP
SFRVFTU JOGPSNBUJPO BT PCTFSWFE JO UIF FYQFSJNFOU 5IF QSPCB
CJMJUZ PG DPPQFSBUJOH BGUFS OPU SFRVFTUJOH JOGPSNBUJPO XBT BMTP
QBSBNFUFSJ[FE GSPNPVS FYQFSJNFOUBM PCTFSWBUJPOT "T JMMVTUSBUFE
JO 'JHVSF  UIF EJGGFSFODFT JO TPDJBM MFBSOJOH SVMFT DBO JOEFFE
BDDPVOU GPS UIF PCTFSWFE EJGGFSFODFT JO DPPQFSBUJPO
$ISCUSSION
5IF SFTVMUT PG PVS TUVEZ DBO CF TVNNBSJ[FE JO UISFF NBJO QPJOUT
'JSTU PVS TUVEZ DPOGJSNT XJUI BO JOEFQFOEFOU FYQFSJNFOU UIBU
JOEJWJEVBMT EJGGFS TZTUFNBUJDBMMZ BOE DPOTJTUFOUMZ JO UIFJS TPDJBM
MFBSOJOH TUSBUFHJFT 4FDPOE XF TIPX GPS UIF GJSTU UJNF UIBU UIF
EJGGFSFODFT JO MFBSOJOH TUSBUFHJFT BSF TUBCMF PWFS B MPOHFS UJNF QF
SJPE NVDI MJLF BTQFDUT PG QFSTPOBMJUZ 5IJSE XF EFNPOTUSBUF UIBU
JOEJWJEVBM EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHJFT DBO TUSPOHMZ
BGGFDU UIF PVUDPNF PG TPDJBM JOUFSBDUJPOT *O QBSUJDVMBS HSPVQT
PG TVDDFTTCBTFE MFBSOFST SFBDI MPXFS MFWFMT PG DPPQFSBUJPO UIBO
HSPVQT PG GSFRVFODZCBTFE MFBSOFST
0VS FYQFSJNFOU XBT EFTJHOFE UP JOWFTUJHBUF UIF FGGFDU PG
TPDJBM MFBSOJOH TUSBUFHJFT PO UIF PVUDPNF PG TPDJBM JOUFSBDUJPOT
"DDPSEJOHMZ XF DPOTJEFS UIF GJOEJOH UIBU UIF DPPQFSBUJPO MFWFM
BDIJFWFE JO HSPVQT PG TVDDFTTCBTFE MFBSOFST JT DPOTJEFSBCMZ MPXFS
UIBO DPPQFSBUJPO JO GSFRVFODZCBTFE MFBSOFST UIF NBJO SFTVMU PG
UIJT TUVEZ 5IFSF XFSF OP EJGGFSFODFT JO DPPQFSBUJPO CFUXFFO
GSFRVFODZCBTFE MFBSOFST BOE TVDDFTTCBTFE MFBSOFST MFWFMT JO UIF
GJSTU JOUFSBDUJPO SPVOE 5IJT TVHHFTUT UIBU UIF EJWFSHJOH DPPQFSB
UJPO MFWFMT EP OPU SFTVMU GSPN EJGGFSFODFT JO HFOFSBM DPPQFSBUJPO
UFOEFODJFT CVU BSF B EJSFDU SFTVMU PG IPX UIF MFBSOJOH TUSBUFHJFT
BGGFDU CFIBWJPS 5IJT JT BMTP TVQQPSUFE CZ PVS TJNVMBUJPO NPEFM
*OUVJUJWFMZ UIF FGGFDU PG BO JOEJWJEVBMಬT TPDJBM MFBSOJOH TUSBUFHZ PO
UIFJS DPPQFSBUJWF CFIBWJPS DBO CF VOEFSTUPPE BT GPMMPXT *O B TP
DJBM EJMFNNB EFGFDUJPO ZJFMET JOEJWJEVBMMZ IJHIFS QBZPGGT UIBO DP
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Submission PDF
PQFSBUJPO TP TVDDFTTCBTFE MFBSOJOH JT MJLFMZ UP MFBE UP MPX MFWFMT
PG DPPQFSBUJPO 'SFRVFODZCBTFE MFBSOFST BSF OPU BT GPDVTFE PO
JOGPSNBUJPO BCPVU QBZPGGT BOE BSF UIFSFGPSF MFTT JODMJOFE UP BEPQU
UIF JOEJWJEVBMMZ CFUUFSQBZJOH PQUJPO 	JO UIJT DBTF EFGFDUJPO

"EEJUJPOBMMZ IJHI MFWFMT PG DPPQFSBUJPO DBO CF TVTUBJOFE CZ B
QPTJUJWF GFFECBDL JO HSPVQT PG GSFRVFODZCBTFE MFBSOFST UIFNPSF
GFMMPX HSPVQ NFNCFST BSF PCTFSWFE UP DPPQFSBUF UIF IJHIFS UIF
JODMJOBUJPO PG JOEJWJEVBMT UP DPOUJOVF DPPQFSBUJPO UIFNTFMWFT
"MUIPVHI UIJT XBT OPU UIF NBJO GPDVT PG PVS TUVEZ XF QSPWJEF
TUSPOH TVQQPSU GPS PVS FBSMJFS GJOEJOH 	
 UIBU IVNBOT EJGGFS
DPOTJTUFOUMZ JO UIFJS TPDJBM MFBSOJOH TUSBUFHJFT 0O QVSQPTF XF
NPEJGJFE UIF TFUVQ PG PVS FYQFSJNFOU JO TFWFSBM XBZT GSPN UIBU
PG PVS FBSMJFS TUVEZ HSPVQT XFSF TNBMMFS QBZPGGT BOE JOGPSNB
UJPO DPTU XFSF EJGGFSFOU UIF EFHSFF PG SBOEPN OPJTF PO QBZPGGT
XBT IJHIFS BOE TVCKFDUT XFSF BMMPXFE UP SFRVFTU GFXFS QJFDFT
PG JOGPSNBUJPO %FTQJUF UIFTF EJGGFSFODFT UIF WBTU NBKPSJUZ PG
TVCKFDUT JO CPUI TUVEJFT DPOTJTUFOUMZ VTFE POF PG UXP MFBSOJOH
TUSBUFHJFT JSSFTQFDUJWF PG UIF TPDJBM DPOUFYU 5IJT TUSPOHMZ TVH
HFTUT UIBU JOEJWJEVBM EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHJFT BSF
B SPCVTU QIFOPNFOPO 5IJT DPODMVTJPO JT GVSUIFS TUSFOHUIFOFE
CZ UIF GJOEJOH UIBU UIF TVCKFDUT PG UIF QSFTFOU TUVEZ UFOEFE UP
VTF UIF TBNF MFBSOJOH TUSBUFHZ JO 1BSU  PG UIF FYQFSJNFOU BT
JO 1BSU  *O PUIFS XPSET EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHZ
TFFN UP CF TUBCMF PWFS UJNF BU MFBTU PWFS B QFSJPE PG POF NPOUI
.PEFM TUVEJFT TVHHFTU UIBU TVDI UJNFTUBCJMJUZ DBO IBWF JNQPSUBOU
JNQMJDBUJPOT FH GPS TJHOBMJOH JOUFOUJPOT BOE GPS DPPSEJOBUJOH
CFIBWJPS XJUIJO HSPVQT 	
 :FU TVDI UJNFTUBCJMJUZ JT SBSFMZ
JOWFTUJHBUFE JO FYQFSJNFOUBM TUVEJFT 0VS TUVEZ JT B GJSTU TUFQ
CVU FYQFSJNFOUT TQBOOJOH B MPOHFS UJNF QFSJPE BOE TQFDJGJDBMMZ
EFTJHOFE UP TUVEZ UJNFTUBCJMJUZ BSF SFRVJSFE UP SFBMMZ KVEHF UIF
TUBCJMJUZ PG EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHJFT
5IF GJOEJOH UIBU JOEJWJEVBMT EJGGFS TZTUFNBUJDBMMZ TUBCMZ BOE
DPOTJTUFOUMZ JO UIFJS MFBSOJOH TUSBUFHJFT IBT JNQPSUBOU JNQMJDBUJPOT
GPS UIF JOUFSQSFUBUJPO PG FNQJSJDBM EBUB JSSFTQFDUJWF PG XIFUIFS
UIFTF EBUB BSF DPMMFDUFE JO UIF MBC PS JO B GJFME TFUUJOH 'PS
FYBNQMF BO JOUFSFTUJOH SFDFOU TUVEZ PO TPDJBM MFBSOJOH TUSBUFHJFT
JO B TPDJBM EJMFNNB JO  *OEJBO WJMMBHFT OFJUIFS GPVOE TVQQPSU GPS
DPOGPSNJTN OPS GPS TVDDFTTCBTFE MFBSOJOH 	
 )PXFWFS UIJT
DPODMVTJPO JT CBTFE PO B TUBUJTUJDBM BOBMZTJT UIBU JNQMJDJUMZ BTTVNFT
UIBU UIF VOEFSMZJOH QPQVMBUJPO JT IPNPHFOFPVT XJUI SFTQFDU UP
TPDJBM MFBSOJOH TUSBUFHJFT &WFO JG DPOGPSNJTN PS TVDDFTTCBTFE
MFBSOJOH BSF OPU PCTFSWFE BU UIF BHHSFHBUF MFWFM JU JT WFSZ XFMM
QPTTJCMF UIBU UIF QPQVMBUJPO JT IFUFSPHFOFPVT IBSCPSJOH UXP PS
NPSF DPFYJTUJOH TPDJBM MFBSOJOH TUSBUFHJFT
5IF JEFB UIBU IVNBOT EJGGFS GVOEBNFOUBMMZ JO UIF XBZ UIFZ
HBUIFS JOGPSNBUJPO XBT BMSFBEZ TVHHFTUFE CZ +VOH 	
 CVU IBT
SFDFJWFE SFMBUJWFMZ MJUUMF BUUFOUJPO JO NPEFSO TZTUFNT PG QFSTPOBM
JUZ DBUFHPSJ[BUJPO TVDI BT UIF 'JWF 'BDUPS.PEFM 	 
 5IJTNBZ
CF BO JNQPSUBOU TIPSUDPNJOH JG JOEJWJEVBMT EJGGFS TZTUFNBUJDBMMZ
JO UIF XBZ UIFZ DPMMFDU JOUFSQSFU BOE SFTQPOE UP JOGPSNBUJPO
UIFZ XJMM BMTP EJGGFS TZTUFNBUJDBMMZ JO UIFJS CFIBWJPS 5IJT JOTJHIU
DBO IBWF JNQPSUBOU JNQMJDBUJPOT GPS UIF JOUFSQSFUBUJPO PG JOEJWJE
VBM EJGGFSFODFT 0CTFSWFE CFIBWJPSBM WBSJBUJPO OFFE OPU SFGMFDU
EJGGFSFODFT JO NFOUBM QIZTJPMPHJDBM PS NPUJWBUJPOBM TUBUFT CVU
NBZ JOTUFBE SFTVMU GSPN EJGGFSFODFT JO TPDJBM MFBSOJOH TUSBUFHJFT
&YQFSJNFOUBM TUVEJFT EFTJHOFE UP EJTUJOHVJTI CFUXFFO UIFTF QP
UFOUJBM DBVTFT DBO IFMQ QSPWJEF QSPYJNBUF FYQMBOBUJPOT PG IPX
DPOTJTUFOU JOEJWJEVBM EJGGFSFODFT JO CFIBWJPS DPNF BCPVU
8IZ TIPVME JOEJWJEVBMT EJGGFS JO UIF XBZ UIFZ DPMMFDU BOE
SFTQPOE UP TPDJBM JOGPSNBUJPO "SF UIFTF EJGGFSFODFT QFSIBQT
ಫBEBQUJWFಬ UIBU JT IBWF UIFZ CFFO TIBQFE CZ 	HFOFUJD PS DVMUVSBM

FWPMVUJPO 2VFTUJPOT MJLF UIJT DVSSFOUMZ QMBZ B DFOUSBM SPMF JO
BOJNBM CFIBWJPS TUVEJFT 	 
 XIFSF DPOTJTUFOU JOEJWJEVBM
EJGGFSFODFT IBWF CFFO EFTDSJCFE JO IVOESFET PG TQFDJFT BDSPTT
UIF FOUJSF BOJNBM LJOHEPN 	 
 5IFPSFUJDBM TUVEJFT SFWFBM
UIBU JOEJWJEVBM EJGGFSFODFT JO TPDJBM SFTQPOTJWFOFTT 	PS ಫTPDJBM
TFOTJUJWJUZಬ
 DBO BSJTF UISPVHI GSFRVFODZEFQFOEFOU TFMFDUJPO
MFBEJOH UP UIF TUBCMF DPFYJTUFODF PG SFTQPOTJWF UZQFT 	UIBU DPOEJ
UJPO UIFJS CFIBWJPS PO TPDJBM JOGPSNBUJPO
 BOE VOSFTQPOTJWF UZQFT
	UIBU EP OPU VTF JOGPSNBUJPO BCPVU PUIFST
 	
 %JGGFSFODFT JO
UIF VTF PG TPDJBM JOGPSNBUJPO NBZ BMTP CF UIF SFTVMU PG FWPMVUJPO
NPEFMMJOH TUVEJFT DPVME TIFE NPSF MJHIU PO XIFUIFS BOE IPX
FWPMVUJPO DPVME MFBE UP TVDI BO PVUDPNF
*O UIF DPPQFSBUJPO TFUUJOH JOWFTUJHBUFE JO PVS TUVEZ HSPVQT
PG GSFRVFODZCBTFE MFBSOFST BDIJFWFE IJHIFS QBZPGGT UIBO HSPVQT
PG TVDDFTTCBTFE MFBSOFST *G GSFRVFODZCBTFE MFBSOJOH HFOFSBMMZ
MFBET UP TVQFSJPS QBZPGGT IPX DBO XF FYQMBJO UIBU TVDDFTTCBTFE
MFBSOJOH TUJMM PDDVST JO B TPDJBM EJMFNNB 5IJT NBZ CF BO JMMQPTFE
RVFTUJPO 5IF GBDU UIBU JOEJWJEVBMT DPOTJTUFOUMZ FNQMPZ UIF TBNF
TPDJBM MFBSOJOH TUSBUFHZ JO EJGGFSFOU TPDJBM DPOUFYUT TVHHFTUT UIBU
MFBSOJOH SVMFT IBWF OPU CFFO UBJMPSFE UP QFSGPSN PQUJNBMMZ JO
FWFSZ TJOHMF DPOUFYU 5IJT JT JO MJOF XJUI UIF WJFX UIBU FWPMVUJPO
EPFT OPU QSPEVDF QFSGFDU CFIBWJPS GPS FWFSZ DJSDVNTUBODF CVU
SBUIFS MFBET UP UIF FNFSHFODF PG HFOFSBMQVSQPTF TUSBUFHJFT PS
IFVSJTUJDT UIBU QFSGPSN SFMBUJWFMZ XFMM BDSPTT UIF XIPMF SBOHF PG
DJSDVNTUBODFT UIBU BO PSHBOJTNNBZ GBDF 	 
 *U JT DPODFJWBCMF
UIBU GSFRVFODZCBTFE MFBSOJOH JT TVQFSJPS VOEFS TPNF DJSDVN
TUBODFT XIJMF TVDDFTTCBTFE MFBSOJOH JT TVQFSJPS VOEFS PUIFS
DJSDVNTUBODFT .PSFPWFS MFBSOJOH TUSBUFHJFT NJHIU DPNQMFNFOU
FBDI PUIFS MFBEJOH UP B GBTUFS TQSFBE PG JOTJHIUT BOE UFDIOPMPHJFT
JO HSPVQT IBSCPSJOH EJGGFSFOU MFBSOJOH TUSBUFHJFT 	

5IF MJOL CFUXFFO GSFRVFODZCBTFE MFBSOJOH BOE DPPQFSB
UJPO IBT SFDFJWFE RVJUF TPNF BUUFOUJPO JO UIF MJUFSBUVSF BSPVOE
UIF UPQJD PG ಫDVMUVSBM HSPVQ TFMFDUJPOಬ 5IJT MJUFSBUVSF EJTDVTTFT
UIF TQSFBE PG DPPQFSBUJPO UISPVHI DPNQFUJUJPO CFUXFFO HSPVQT
XIFO JOEJWJEVBMT VTF DPOGPSNJTU MFBSOJOH UIF EJTQSPQPSUJPOBM
UFOEFODZ UP DPQZ UIF NBKPSJUZ CFIBWJPS 4JODF UIJT UZQF PG
GSFRVFODZCBTFE MFBSOJOH SFEVDFT WBSJBUJPO XJUIJO HSPVQT SFMBUJWF
UP WBSJBUJPO CFUXFFO HSPVQT JU NBLFT TFMFDUJPO CFUXFFO HSPVQT
NPSF FGGFDUJWF 4PNF IBWF BSHVFE UIBU UIJT JODSFBTFT UIF TDPQF
GPS UIF DVMUVSBM FWPMVUJPO PG HSPVQCFOFGJDJBM USBJUT 	TVDI BT DPPQ
FSBUJPO
 	 
 )PXFWFS DPOGPSNJTN JUTFMG JT OFVUSBM XJUI
SFHBSE UP UIF DPOUFOU PG CFIBWJPS ದ JU NBLFT JU FYUSFNFMZ EJGGJDVMU
GPS BOZ CFIBWJPS JODMVEJOH DPPQFSBUJPO UP TQSFBE XIFO JOJUJBMMZ
SBSF 	 
 0VS FYQFSJNFOU EJE OPU DPOTJEFS DPNQFUJUJPO CF
UXFFO HSPVQT CVU SBUIFS NFBTVSFE UIF DPOTFRVFODFT PG EJGGFSFOU
MFBSOJOH TUSBUFHJFT GPS UIF TQSFBE PG DPPQFSBUJPO XJUIJO HSPVQT
"MUIPVHI GSFRVFODZCBTFE MFBSOJOH XBT FNQMPZFE CZ B MBSHF QSP
QPSUJPO PG UIF TVCKFDUT JU XBT RVJUF EJTUJODU GSPN DPOGPSNJTN BT JU
JT VTVBMMZ NPEFMFE *O GBDU GSFRVFODZCBTFE MFBSOJOH BT PCTFSWFE
JO PVS FYQFSJNFOU EJE OPU SFEVDF WBSJBUJPO XJUIJO HSPVQT JU MFE
UP JOUFSNFEJBUF MFWFMT PG DPPQFSBUJPO "MTP PVS SFTVMUT TUSPOHMZ
TVHHFTU UIBU GSFRVFODZCBTFE MFBSOJOH JO B TPDJBM EJMFNNB JT OPU
OFVUSBM XJUI SFTQFDU UP CFIBWJPS TVCKFDUT UIBU EFGFDUFE JO UIF
QSFWJPVT SPVOE SFTQPOEFE UP JOGPSNBUJPO RVJUF EJGGFSFOUMZ GSPN
UIPTF XIP DPPQFSBUFE *U XPVME CF JOUFSFTUJOH UP EFWFMPQ B NPEFM
PG DVMUVSBM HSPVQ TFMFDUJPO JODMVEJOH CPUI JOEJWJEVBM EJGGFSFODFT JO
TPDJBM MFBSOJOH TUSBUFHJFT BOE NPSF SFGJOFE WFSTJPOT PG GSFRVFODZ
CBTFE MFBSOJOH 	BT PCTFSWFE JO PVS FYQFSJNFOU
 *U JT DPODFJWBCMF
UIBU TVDI B NPEFM DPVME OPU POMZ FYQMBJO UIF FWPMVUJPOBSZ TUBCJMJUZ
PG DPPQFSBUJPO 	EVF UP DVMUVSBM HSPVQ TFMFDUJPO
 CVU BMTP UIF
TQSFBE PG DPPQFSBUJPO XIFO JOJUJBMMZ SBSF
-ATERIALS AND METHODS
! TOTAL OF  SUBJECTS MOSTLY STUDENTS MEAN AGE   FEMALE	
PARTICIPATED IN THE STUDY IN A LABORATORY AT THE 5NIVERSITY OF 'RONINGEN 0ART
 AND 0ART  CONSISTED OF RESPECTIVELY TEN AND EIGHT SESSIONS OF  SUBJECTS
EACH )N BOTH PARTS SUBJECTS WERE CONFRONTED WITH FOUR INTERACTION CONTEXTS
IN RANDOM ORDER	 OF  ROUNDS EACH IN GROUPS OF lVE !T THE START OF
EACH SESSION SUBJECTS RECEIVED WRITTEN GENERAL INSTRUCTIONS THAT WERE ALSO
READ ALOUD BY THE EXPERIMENTERS "EFORE EACH INTERACTION CONTEXT GROUPS
WERE RESHUFmED RANDOMLY AND SUBJECTS RECEIVED SPECIlC INSTRUCTIONS ON THEIR
COMPUTER SCREENS SEE 3) FOR SCREEN SHOTS AND THE GENERAL INSTRUCTIONS OF
BOTH PARTS	 !FTER THIS SUBJECTS COMPLETED A SHORT QUESTIONNAIRE TO ENSURE
THEY HAD UNDERSTOOD THE PAYOFFSTRUCTURE OF THE FOLLOWING CONTEXT )N 0ART
 DECISIONMAKING WAS FRAMED IN A CONTEXT OF A CHOICE BETWEEN PLANTING
DIFFERENT CROPS ON A FARM )N 0ART  THE CONTEXT OF DECISIONMAKING WAS
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FRAMED AS INVESTMENT CHOICES IN A STOCK MARKET 4HE BASIC PAYOFF STRUCTURES
OF THE CONTEXTS WERE THE SAME BETWEEN BOTH PARTS BUT THE PAYOFFS NOISE
ON PAYOFFS AND INFORMATION COST IN 0ART  WERE SCALED WITH A FACTOR 
COMPARED TO 0ART  HERE VALUES FOR 0ART  ARE GIVEN	 3UBJECTS WERE NOT
AWARE OF THE IDENTITY OF THEIR GROUP MEMBERS AND WERE UNABLE TO SEE THE
COMPUTER SCREENS OF OTHER PARTICIPANTS 4HE EXPERIMENT WAS RUN WITH THE
EXPERIMENTAL SOFTWARE Z4REE 	 CODE AVAILABLE UPON REQUEST	
)N EACH CONTEXT SUBJECTS DECIDED BETWEEN TWO OPTIONS THAT REMAINED
THE SAME IN ALL ROUNDS OF THAT CONTEXT WE USED ACTUAL CROP NAMES 0ART 	
AND lCTITIOUS COMPANY NAMES 0ART 	 BUT HERE WE WILL REFER TO THE OPTIONS
AS ! AND "	 !LL SUBJECTS MADE THEIR CHOICE SIMULTANEOUSLY AND WERE THEN
SHOWN THE RESULTING PAYOFF "EFORE EACH DECISION SUBJECTS COULD CHOOSE TO
COLLECT INFORMATION ABOUT THE MEMBERS OF THEIR GROUP AT A COST OF  POINTS
!T THE END OF 0ART  SUBJECTS WERE PAID IN PRIVATE PROPORTIONAL TO THE PAYOFFS
THEY HAD ACCUMULATED OVER BOTH PARTS  POINTS   EURO MEAN EARNINGS
OF SUBJECTS THAT PARTICIPATED IN BOTH PARTS ೼  MAX EARNINGS ೼ 
MIN EARNINGS ೼ 	 7E ENSURED THAT PARTICIPANTS COULD NOT END WITH A
NEGATIVE POINT TOTAL BY GIVING THEM A LARGE ENOUGH ENDOWMENT AT THE START
OF THE EXPERIMENT 3ESSIONS LASTED FOR APPROXIMATELY  MINUTES
)N THE SOCIAL DILEMMA SEE 3) FOR OTHER CONTEXTS	 PAYOFFS OF CHOOSING
RESPECTIVELY ! AND " IN 0ART  WERE GIVEN BY AND
 WHERE P DENOTES THE FRACTION OF SUBJECTS IN THE GROUP THAT CHOSE
OPTION ! AND ˢ IS A STOCHASTIC COMPONENT DRAWN FROM A NORMAL DISTRIBUTION
WITH MEAN  AND STANDARD DEVIATION ˰  	 4HE ONESHOT VERSION OF THIS
GAME HAS A SINGLE .ASH EQUILIBRIUM AT  EVEN THOUGH ALL SUBJECTS OBTAIN
A HIGHER PAYOFF AT  4HIS SHOWS THAT COLLECTIVE INTERESTS AND INDIVIDUAL
INTERESTS ARE OPPOSED TO EACH OTHER IN THIS CONTEXT
3IMULATIONS WERE PROGRAMMED IN # CODE AVAILABLE UPON REQUEST	7E
TRACKED THE CULTURAL EVOLUTION OF COOPERATION THROUGH  ROUNDS FOR GROUPS
CONSISTING EITHER OF ONLY FREQUENCYBASED LEARNERS OR ONLY PAYOFFBASED
LEARNERS )N EACH ROUND INDIVIDUALS RECEIVED PAYOFFS FOR COOPERATION AND
DEFECTION AS IN THE EXPERIMENT INCLUDING NOISE ON PAYOFFS	 )NDIVIDUALS USED
SOCIAL INFORMATION WITH A  PROBABILITY AS IN THE EXPERIMENT	 )F THEY DID
NOT REQUEST INFORMATION THEY HAD A  OR  PROBABILITY TO COOPERATE
DEPENDING ON WHETHER THEY COOPERATED OR DEFECTED IN THE PREVIOUS ROUND
AS IN THE EXPERIMENT	 )F THEY DID REQUEST INFORMATION THE PROBABILITY OF
COOPERATION WAS DETERMINED BY THE LOGISTIC REGRESSIONS SHOWN IN &IGURE 
3UCCESSBASED LEARNERS VIEWED TWO RANDOMLY CHOSEN PEERS ದ IF BOTH THESE
INDIVIDUALS HAD THE SAME BEHAVIOR AS THE FOCAL INDIVIDUAL IN THE PREVIOUS
ROUND THE FOCAL INDIVIDUAL WAS ASSUMED TO STAY WITH THEIR PREVIOUS BEHAVIOR
WITH A PROBABILITY OF  TO SWITCH	
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